The unsteady viscous compressible boundary layer fluid flow past a semi-infinite vertical porous plate surrounded in a porous medium with induced magnetic field has been studied numerically. The governing non-linear coupled partial differential equations have been transformed by using usual transformations. The obtained non-linear dimensionless coupled partial differential equations have been solved numerically. The explicit finite difference method is used as solution technique and MATLAB software is used as a secondary tool. The obtained results for the density, velocity, induced magnetic field as well as temperature distributions are shown graphically.
Introduction
The field of magneto-hydrodynamics has been concerned with geophysical and astrophysical problems for several numbers of years. The combined heat transfer consideration arises due to buoyancy forces instigated by thermal diffusions. Condensing and boiling are characteristic for many separation processes in chemical engineering as drying, evaporation, distillation, condensation, rectification and absorption of a fluid. In recent times, the MHD is used to affect a flow stream of an electrically conducting fluid for the resolution of thermal protection, braking, propulsion and control. The general boundary layer equations for continuous surfaces have been analyzed by Sakiadis (1961) . Due to the importance of the flow past a continuously moving surface in manufacturing processes such as hot rolling, metal and plastic extrusion, continuous casting, glass fiber and paper production, the steady heat transfer flow past a continuously moving plate with variable temperature has been analyzed by Soundalgekar and Ramana Murty (1980) . Along with the possessions of magnetic field, the effect of transpiration parameter, being an effective method of controlling the boundary layer has been considered by Kafoussias (1991) .
The combined boundary layer heat and mass transfer of an electrically conducting fluid in MHD natural convection adjacent to a vertical surface has been analyzed by Chen (2004) . Alam et al. 
The Basic Governing Equations
The equation of continuity for a viscous compressible fluid in vector form is given as follows:
where  is the density of the fluid and q is the velocity of fluid.
The Navier-Stokes' momentum equation for a viscous compressible fluid when the fluid moves along a porous medium also electrically conducting fluid moves through a magnetic field of intensity H in vector form is given as follows:
where  is the kinematic viscosity, ' k is the permeability of the porous medium, B is the magnetic field and e  is called the magnetic permeability. The MHD energy equation for a viscous compressible electrically conducting fluid with diffusion thermo is given as follows: 
The MHD induction equation is given as follows:
where is the electrical conductivity.
Mathematical Formulation
Initially the plate as well as the fluid are at the same temperature
everywhere. Also it is assumed that the fluid and the plate is at rest initially in its own plane and instantaneously at time 0 t  , the temperature of the plate is raised to
, which is there after maintained constant, where w T is the temperature at the wall and T  is the temperature of the species out side the boundary layer. The physical configuration of the study is given in figure 1.
Fig. 1. Physical Configuration and Coordinate System
Within the basis of the above assumptions, the equations related to the unsteady twodimensional problem governed by the following system of coupled non-linear partial differential equations under the boundary-layer approximations, equations (1) (2) (3) and (4) become
Momentum equation:
Energy equation:
and the corresponding initial and boundary conditions for the problem are as follows: Since the solution of the governing equation (5) to (9) under the initial condition (10) and boundary condition (11) will be based on the finite difference method it is required to make the equations into dimensionless equations.
The dimensionless quantities are as follows: The obtained dimensionless differential equations are as follows:
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Also the associated initial (10) and boundary (11) conditions become 0, 0, 0, 0, 0
0, 0, 0, 0
Numerical Solution
To solve the dimensionless system (12) to (16) by the explicit finite difference method subject to the boundary conditions, a set of finite difference equations is required. For which, the region within the boundary layer is divided into a grid or mesh of lines parallel to X and Y axes where X-axis is taken along the plate and Y-axis is normal to the plate as shown in figure-1.
Here we consider that the plate of height 
and the initial and boundary conditions with the finite difference scheme are given as follows:
, 0 , 0
Here the subscripts i and j designate the grid points with x and y coordinates respectively and the superscript n represents a value of time, n   where 0, 1, 2,.... n 
Results and Discussion

Justification of Grid Space
To verify the effects of grid space for and mn , the computations have been carried out for three different grid spaces such as =100, 30; 150, 50 and m=200, n=60 m n m n    are shown in figure-2. It is seen that the graph for m=200, n=60 is more shaded than others. According to this situation, the results of density, velocity, temperature and magnetic induction have been carried out for m=200 and n=60 .
Steady State Solution
In (Figures 4-6 ). 
